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A system and methods for the automatic update of the software of an external programmer implant is 
that is used to program and configure an active implantable medical device implant and acquire data 
obtained by the implant. The programmer comprises software composed of an assembly of software 
objects The implant comprises a memory containing parametric data for the functioning of the 
implant and an assembly of software objects necessary for the functioning of the programmer in 
connection with the aforementioned of parametric data. The programmer and the implant 
communicate bi-directionally. The automatic updating preferably occurs by the programmer reading o 
the memory of the implant, establishing a list of objects that are found in the implant with their 
respective versions, comparing the list to the objects (and their versions) that are in the programmer 
software, downloading from the implant of those objects which are not found in the programmer 
software and adding these objects to the programmer software; and/or downloading from the implant 
those objects in the programmer software whose version is prior to the version of the object found in 
the implant, and to replace the programmer software objects, with the more current version. 
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1. Titl of Invention 

AUTOMATIC UPDATING OF A PROGRAMMER FOR AN 
ACTIVE IMPLANTABLE MEDICAL DEVICE 

2. Claims 

1. A system conprialng, an active implantable madical 
device intplanti and an external implant programmer, wherein: 

the programmer further compriBea a ooftware having at least 
one software object; 

the iir^Jlant further coiiprisea a memory containing parametric 
data associated vith the functioning of the implant and at leagt 
one Botcware object necessary for the functioning of the 
progxairaner in connection vith said parametric data^ wherein the 
progxammar and the implant further comprise meana to eatabliah 
betvreen them a bi-directional connection to exchange information, 
and means for allowing the selective transfer of at least a part 
of said at least one software object from the implant to the 
programmer; and 

the progxammar ia operable to command the downloading from 
the implsmc of at least a part of said at least one software 
object contained In the implant memory and to add and/or to 
substitute tha downloaded part of said software object to the 
programmer. 

2, The eystem of the claim 1, in which the programmer 
further comprises t 

means for eatabliahing a list of software objects read? 

means for coo^daring said established list and the softiware 
objects of the software in the programmer; 

weans for identifying as an absent software object an object 
In said established list and not in said programmer software. 
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cneans for downloading from thft impi&nc of an identified 
absent object and adding the absent objects to tJtie progzraromer 
software; and 

3 . The ayatem of claim i which wherein each implant 
softwa^re object has an associated version code corresponding to a 
date/ and the prograiraoer further coinprisea: 

meana for reading the memory oC the implant and eatabliahing 
a liat of implant BoCcware Objects and aesociated version codes; 

means for comparing che escabliehed list to the programiner 
software objects and identifying a newer software object as an 
implant software object having a version code that is newer than 
the cor-reeponding programmer software objfsct: and 

means for downloading from the implant the identified newer 
software and replacing eaid downloaded newer software object for 
the corresponding programmer software cbjecc. 

4. The system of claim 3 Wherein the prograirfltier further 
comprises means for comparing eaid established list to the 
programmer software objects and identifying an absent software 
abject as an bbjact in said established list a^d not in said 
programmer software/ and 

wherein the downloading means further comprises means for 
adding said absent software object to the programmer software. 

5. The system of claim l wherein each implant software , 
object further comprises an identifying object, an identifying 
version and a block of program instructions. 

6. The system of claim 1 wherein said at least one implant 
software object further comprises an object to display a nominal 
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frequency for a. cardiac paceinaker. 

7* The eyatetn of claim 1 wherein 5a.id at lea^t: one implant: 
eofcware object further comprises an object to display a cardiac 
frequency over a time measoire, 

a . An active implantable medical device implant having a 
predetermined function compriaingt 

a inemory, 

a doftvare program in said memory, and 

parametic data for the functioning of the implant, wherein 
the software further coaprieeB at least one eofcware object for 
the functioning of a programmer in connection with the parametric 
data^ paid ah leapt one object being downloadable to an external 
prograjwnet . 

9, The implant of claim 8 wherein each software object 
further compriaea an associated version code corresponding to a 
date. 

10. The implant of claim B vberein the software fuxtKer 
comprises a list of each dowraoadable software object in said 
in^lant . 

11, The intplant of claim 10 wherein each software object 
further compxisep an associated version code corresponding to a 
date, wherein paid list further comprises said version code for 
each software object* 

12. An external prograirroer for use with an active 
implantable medical device implant, comprising: 

a software, having at least one software object; 
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bi-directioMl inf onneition exchange connection by aelective 
transfer from the Implant to the pragramer, of a datum oC Che 
functioning of the implant and cl software object necesflary for 
the functioning of a programmer in connection with the 
aforementioned implant; and 

means for downloading from the implant of at least a part of 
said at least one software object and to add and/or to aubstitutQ 
said downloaded software object to the objects of the programmer 
Boftvrare. 

13- The programmer of claim 12, in which the means for 
downloading further oparatee toi 

read the memory of the implaoit; 

establish a list of objects found in aaid implant memory 
with their respective version code; 

compare the ostabliohed list to at least one of the objects 
of the prograirmor software, and 

command the downloading from the in^ilant of absent objects 
of the programmer software and to add these objects to the 
programmer software, and/or 

command the downloading from the implant of objects present 
in programaer software but whose version is prior to the one 
found in the implant, and to replace these objects in the 
programmer software, 

14, The programmer of claim 12, in which each software 
object further comprises at least an identifying dbjact, an 
identifying version and a block of program in/structions , 
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15. A method for updating a programmer for an implant 
compri fling: 

a) providing a prograinmer with abject* oriented 
BoStware and a list of objects in said programmer; 

b) providing an implant with object oriented 
softvare. a plurality of objects, and a list of objects 
in said implant; 

c) placing the progammer in communication vith eaid 
implant; and automat idally thereafter 

i) reading the list of objects in paid implant 
memory; 

ii) comparing the lieb of objects in said implant 
memory to said list of objects in said programmer; 
and 

iii) updating the objects in said programmer and 
aaid list of objects in said programmer. 

16, The method of claim 15 wherein step Cc) (ii) further 
compriseB Identifying each object in saiei Implant list that is 
not In said programmer lint, and step ic] (iii) further con^rises 
down- loading each said identified object into said programmer and 
modifying the list of objects in said programmer, 

17. The method of claim 16 wherein: 

step (a) further comprises providing each prograimer object 
with a version code; 
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acep (b) further eompriaea providing each implant object 
vith a version code; 

step (c} ti) further contprises reading the veraion coda of 
each iniplant object; 

atap (c) (ii} further comprises comparing the version code of 
each object on the list of Implant objects read to the version 
code of the objects on the list of programmer objecte and 
determining, for each in^lant object, if its version code ie 
newer than a corresponding prograaimer object version code, and 

step CO <iii) further camprises downloading each determined 
never implant object and its version code and replacing said 
corresponding programmer object and version code with said down- 
loaded object and version code. 

18. The method of claim 17 wherein in step (c) (ii) further 
comprises identifing each object in said linplant list that ia not 
in said prograamer list, and step (e) (iii) further compriaea 
downloading each said identified object into said progranur«r and 
modifying the list of objects in said prograirmer. 
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3. Detailed Description of Invention 

Th© present invencion is directed to external programming 
roacHines that communicate with, active ixnplantabla medical devices 
and estf change data Therewith. 

BAflfcOTotrnd. eg tAa Tnvanticn 

The iuvBntlon will be mainly described in the case of a 
cardiac paeeniakal:, but this ia only one exaiftple of an 
implementation of the present invention, wtiich ie applicable in a 
far more general wanner to a very great v?iriety of "active 
implantable medical devices •« Active implantable medical devices 
are defined, for exainple, by the Cune ao, 1990 piraetive 
9 0/3 85/CCE of the European Community Council, to include, in 
addition to cardiac pacemakers, defibrillators and/or 
cardiovertors, diffusion/infusion pumpa of medical esubfltanees, 
cochlear implants, implanted biological collector^, etc. 

These devices (hereafter collectively designated 
"implants"), once put in place in a patient, that is, iiqplanted. 
ara prograrrniGd (and typically also reprogrammable to one extent 
or another) by aji external programming device to perform the 
intended function in a desired manner. The external device ie 
typically called a "programmer" and generally is a microcomputer 
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equipped with a programming head placed in praxiitiity with the 
site af the implamt. The programmer c&xi read, by way of 
electromagnetic transmission (wireleas telemetry) through the 
progrramming head the data stored in the implant. For example, 
the programmer can read the parametric data, biological oignals 
that have been record'ed by the implant, events diagnosed by the 
implant, etc. The programmer typically also is able to aend 
parametric data to the implant so as to re-program it, than is to 
say to modify soma paramQCers of implant functioning, and may be 
able to send programniing instructions to the implani: to 
reconfigure its software, term "parametric data" should be 

understood to mean and include the parametare used to program 
and/ or control the functioning of the implant, which parameters 
may be predetermined at the time of construction of the implant 
or programmed/programmable values based on the intended use of 
the device, and also are referred to herein as »'data" . 

The 3cnQwn programnera are specific to a given type of 
in^lant, or to a family of implants of the same manufacture. 
Conse<3fuently, each time a nev irnplant is placed on the iriarJcet, it 
is genej^ally required to provide a corresponding update of the 
applicable prograimers . in addition, aven in the absence of 
placement on the market of a new implant, improvements are 
regularly obtained that can require an update of the programmer 
sof tvore , 

Theoe updates are particularly delicate. Indeed, for self- 
evident security reasons, all updates have to be released 
according to a very strict protocol: The protocol typically 
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require a visit to the reaponaible health center or clinic where 
the prograinmer is maintained so that a qualified person can then 
change the program and recover the prior program. TKia vieit is 
completed with a writing and signature of varioue certification 
documents, etc- These procedures are burdensome and coetly* Afl 
a result, one typically avoids to follow them too often [for 
example, no update may be made in the caee of a minor 
modification of the eoftvare) . 

In addition, the security procedures, as complete ae they 
are, do not eliminate totally the risk of an absence of an 
appropriate updato- For oxantple; a prograrntver that could not be 
located by the manufacturer will not be updated. Nor do the 
procedures avoid the risks of operating during the update 
transition periods, and, eapecially, the leea appropriate 
utilization of an obsolete version of the software. The 
reference to "obsolete" should be understood to mean simply a 
prior version that has been made obsolete by the update being 
itnpl emen t ed . 

Objo gts and Smmaary of fche Tnvgnfiien 

One of the objects of the present invention is, therefore. 
CO remedy to these dif f icultisB, by proposing a new concept of 
programmer whose software can be updated in an entirely automatic 
manner, without human intervention, thereby raducing, if not 
eliminating the burden, costs, and risks associated with current 
update procedures . 
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The invention relies on an- implementation of the notion of 
an "object" in the software sense of the xiensi, that Is to say a 
structural element in the broadeat sense of the tenn (data, 
constructors, destructors and methods], allowing the software to 
managfi and to display data in a very structured manner. 

In particular^ the access to data is released in general 
only by methodfl appropriate to the object. This allows to 
protect the object data againet exceeding a predetennined range 
and to render tlie software particularly reliable. 

The concept of "heritage" or "inheritance" also facilitates 
the design of the software, with one object being able to inherit 
another object- This allows the one object to use directly the 
methode of the other object and simplify the structure of each 
with respect to updating by itiodif ieation or addition of the one 
object, ad will be explained. Bxainplee of such software objects 
and their applications to the field of cardiac pacemakera will ba 
described below. 

In a general manner, one will be able to refer to the 
published literature on this subject of use of object 
pragraitniing, for example, the work of Max Bouch§, La demarche 
objet - Concepts et outils, " jvPNQR , 1994, {The Step Object - 
Concepts ajid Tools, AE^QE. 1B94) . as well as the documentation of 
typical "object oriented" programming languages such as C++- 

Broadly, the invention is directed to (i) storing in the 
implant object oriented aoftwara, allowing it to define the 
display, the processing, and the programming of its data by an 
axtarnal prograwmer; (ii) comparing in the prograimner a list of 
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objects chat the programmer contains to the list of objeote that 
the ijnplant contains; and (iii) downloading frani the implant to 
the progranmer objects in the implant that are miasing in the 
programmer or more recent relative to the version of the object 
that is in the programner, thereby to update the software oC the 
prograiraner . 

Proceeding in this manner, which is described in more detail 
h«reaft«r, providea at least tour major advantages as compared to 
the prior art updating procedures: security, economy, 
simplification of the prograimving . and standardization. 

auawitv 

All programmers are equipped with a basic mininMin software, 
thac iB CO say, objecne allowing it to establish eontuunieation 
with an implant, and to manage conneetiens between objeete in the 
implant and objects in the programmer. Such a baeic programmex 
will theretore able to read any implant and its objects, even if 
the implant baa been developed well after the programmer and 
contains objects not previouBly in the programmer. Consequently, 
the operator of the programmer no longer will be unable to read 
and re -program the functions of a recent implant model in 
accordance with the present invention, if he has a compatible 
progranmer. however old it may be. In addition, each parameter 
has its proper mode of management, defined by software in the 
implant, which controls the capture of these parameters by the 
prograinmer, and which ia defined in a given object. Tbus, the 
programmer will not capture false parameter values because they 



(20) 10-69388 

are nc longer contMlled by an object pre-existing in the 
progranuner but rather by a. object issued txom the impLanC. 

pconcmy 

The expense of updating a prograinmer is considerably reduced 
and becomes required only for important eguipment changes, 
(najnaly new ganerationB of prograinmars, ha.rdware changes 
telBmctry heads, etc.), ona alfio avoids all of the expense of 
the classic security procedures that go vlth the Icnown update 
changoflt tnanufactura of dis}&ette3 and manusLls Xor the update « 
dispatching a qualified operator to each prograimier site, 
signature of a register certifying the update, recovery of the 
old diskebt$S| etc, 

Slgifflif A<fttAw og tb» Proqr^ttrmi nq 

The evolution and updating of the programmer software la 
performed automatically in a ii\anner th&t is transparent to the 
user of the prograxomer. 

□nly very general functions will be needed to cotrtplete 
jcnanagenvent of the basic objects, and the list of objects 
furnished will, at the end, be completed by the new ax additional 
objects defined in each new implant. 

S tandardl » aiiion 

The flexibility of the iniplemonration of the present 
invention allows the creation of a standard allowing all 
prograromers to read compatibly any in^lant, regardless of its 
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model or roanufacuurer . Each rnanufacturer will be able to define 
Che graphic display aspect of its prograitwer, the poaaibilitied 
af data TOnagain nt, supplementary calculations, etc. in a maimer 
that will maintain a certain originality and product 
distinctiveness, but. with the basic objects being defined in an 
identical manner, the reading of a "foreign" implant now becomes 
perfectly pospible. 

One can thua envisage the realization of a universal 
prograintfier, which until now waa excluded not only for reaaona of 
cost and complexity, but also for security reaaona (namely, the 
damagca from unforeseen inconnpatibility riflkc) . 

One particular aspect of the invention is directed to a 
syatem compriaing, on the one hand, an implant of the active 
implantable medical device type, and, on the other hand, an 
external programmer, in which: 

The programmer has a softvare composed of an nximber of 

software objects; 

the implant has a tremory containing , on the one hand, 
parametric data concerning the functioning of the implant, 
and, on the other hand, a number of software objects 
necedsary for the functioning of a programmer in connection 
with the aforementioned parametric data of the implant; 

a bi-diroctional connGCtion between the programmer and 
the implant to exchange information allowing particularly 
the selective transfer of all or part of the aforementioned 
parametric data and one or more of the aforementioned 
objects of the ifl^jlant to the programmer; and 
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the prograimnet has a programming eapabllity to corTOiand 
the downloading from the implant of at least a part oE the 
aforemexiciozied cbjectg contained in the implant memory and 
to add and/or to aubatitute these objects to the objects 
defined in the progxammer software- 

More preferably I the prograinmer downloads as much or as many 
of the implant objects as is necessary to become fully compatible 
with the implant, A3 a result the syatem 13 able to update the 
progranmerfl . PreCerably, the updating procedure occura 
automatically when the programmer ia placed in communication with 
the implant. 

Advantagaoualy, the programmer capability for updating 
operate a to: 

establish a list o£ objects that are found in the implant, 
more preferably a list which includes the version of the objects 
found; 

con^are the established list to the objects in the 
prograrnmer software; 

command the downloading from the implant of those objects 
absent in the programmer aoCtv/are and to add these objects to the 
programmer BoCt\jare; and/or 

command the dawaloading from the implant of those object for 
which the version present in the programmer software is prior to 
that found in the dlmplant, and to replace therewith the objects 
in the softvara. 

As a result, when an updated programmer i^ next in 
comcaunieation with a similar implant, the compariaion of ojeets 
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in the in^lsint to the pragrarftmer finds all of the current 
versions of the objects in the programmer, and no downloading ie 
needed. 

Other aspects of the invention are separately directed, ad 
independent products, on the one hand, to the implant, and on the 
other hand, to the progrannner, respectively intplementing thii 
appropriate one of the aforementioned characteristics. 

Pff^a-ilttd Daacrit)tiQn of the Invention 

one ifl going now to deacrihe a:n example of an implementiation 
in accordance with a preferred embodiment of the invention. 

As previously indicated, the software of the progranroer, ae 
veil ae that of the implant, is organized in object oriented 
software "objects*" 

In the cage of an implant which ie a cardiac pacemaker, one 
can represent by one object each element (parameter) of the 
pacemaker that is programmable or eiirtply displayatole an the 
screen of a prograrmier or printable on a printer* 

Thus, a curve giving the cardiac frequency as a function of 
time can be represented by a particular software object called 
"CAMIAC FMlQUBUrCY, - that inheritB from a more general object, 
which one can call "tzURVB, " and camprises a sequence o£ data 
corresponding to a curve, with its format, itg title, a method of 
display, a method of printing, etc. The terra "fozmat" refers to 
the scales in abscissa (X-axis^ and ordinate (Y-axis) . 
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The prog-rammer for ±tB part has an object ^'CONNECTION 
ADMINISTRATOR" chat can call data corraaponding to the cardiad 
freqiiency stored in the pacetnaker, by applying transfer data 
protocols, compression/decoxnpredsion, etc. as necessary. The 
procfiraininer vill then be able to display a window on the 
proaraimner screen preaenting the cardiac frequency data, with the 
help of the object CURVE, allowing all presently available 
display related functional zooming, moving in the window, 
measuring the data displayed with the help of cursors, etc, 
Tneae functions axe understood to be per formed in the 
conventional manner - 

The concept of the invention is based on three fundamental 
hypotheeee. First, the programmer aoEtware is "open," that is to 
eay that it can be modified by receiving and inoorporating new 
objects concerning data, the display of data, the processing of 
data^ and the programming of the in^lant. These objects can come 
from the irttplant (according to the characteristic of the 
invention), from a diskette or from any other computer support in 
itself known (e.g., ROM change, a modem or file transfer), for 
exaniple, by the preliminary loading of the COllNECTIONr 
ADMINISTRATOR Object. 

Second, the implant stores all objects needed by it to 
define the programmer display, the data processing, and the 
programming of data contained in or actjuired by the implant. 
It should be noted that the size of the objects in the implant 
software can be relatively reduced, co the extent that they 
inherit from other objects are already present in the programttier. 
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For eacample, the programmer object CURVE generally defines the 
display and management of a curve, and therefore the implant 
software object CARDIAC FREQUENCE need only map the particular 
features of the data to be difiplayed to the object CURVE. The 
object CURVE then inanages the actual processing and/ar display. 

Third, the vereionB of objects are daced (for exaic^le, by ri 
version number and/or a date code) and any more recent version 
replaces a prior version in the programmer. Developments of 
objects is thus to be released by impoeing an "upward" 
cortpatibility r that is to say, the more recent version rexnains 
causae ible with all data exchanges relative to older versions. 

In tho beginning of the exchange of data between an implant 
and a progratrener . the prograinmer eyetewatlcally calls a black 
called List -Of- Objects that is a repertory of available objects 
in the implant. This can be done automatically, preferably as 
soon as a valid 'commanicat ion link is established. This List-Of- 
Objecta is maintained in the implant, Preferably, the List -Of - 
Objects also includes the version of each, object in the implant. 
More preferably, the liist-oc-obj ects includes a table containing 
an object number and object name (and optionally a description) . 

The prograitimer then compares the codes of these itt^lant 
objects with the objects already known (e.g., an available list 
of objects in the prograinmer software, which is preferably 
dynamically managed and safeguarded in a configuration file) - If 
one or more of these objects is unknown to the programmer, it 
calla the object CONNECTION ADMINISTRATOR and commences a 
procedure of downloading the unknown objects 30 as to complete 
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Lt0 eaftwafQ and to adapt the progrOTimer to the in^lanfc. The 
programmer configuration file is then updated. 

The procedure of dovmloading and updating automatically 
occurfl for each unJmovn object, l>y the programmer utilizing the 
CONNECTION ADMINISTRATOR object that inherits the object being 
downloaded. The CONNECTION ADMINISTRATOR sends a code, e.g., a 
number of the object, Co the pacetnaker and Che pacemaker returns 
a block oC corresponding inCormacian to the progranmier. 

A similar procedure is performed for objects that, although 
preset in cha software of tha prograinmer , corxespOnd to a 
version that is older than the one contained in the itnplant. 

After thio updating phase ^ t:hQ prograimrver has all of the 
objects needed to be compatible with the implant, andL can call 
all data contained in the iir^lant, to display the desired 
reflulte, re-program the implant i etc. in the conventional manner. 

Thug, in the case of an implant having the object CARDIAC- 
FREQUENCY being read by a programner not knowing that object, the 
prograrnmer identifies the object in the Lisc-of -objects provided 
by the pacemaker. The programmer then asks the implant to 
transfer the object,, which it doee^ and the programmer adds it to 
its program. The call to the constructor of the object also 
allows to reserve a memory eone to receive later the curve of 
freq[uency, the selection of a display window and the 
initialization of various variables, associated with the object. 

The code (or number) of the object CARDIAC- FREQUENCY then 
comes to he added to the dynamic list of available objects 
maintained in the software of the programmer. 
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When the prograitttner operator vantes to display the curve, it 
calls on the programmer the c rreaponding window. The program 
then teste the presence of the curve in memory, and, if no curve 
exists, it corrmences a reading of the cardiac frequency data 
etored in the pacemaXer. The curve is then displayed in a window 
having the claasic display adjustment controls (gain, zoom, 
moving) , mea3ure {cursors! and possibly printing these various 
functions all being managed by the general obj ect . CURVE already 
present in the programmer. 

one is going now to describe two detailed examples of 
pacemaker objects: an object NOMINAL FREQUENCY (programaned fixed 
value) ; and an object RESPIRATORY FREQUENCY (data which varies in 
Che course of the time} , 

The description of objects can be released under any of 
several forme, which can be summarized as three cases-. (1) 
machine code, {2) precompiled code and (3) metalanguage: The 
machine code or firmware is lin)ced to the procefleor to allow a 
long term usage. The precompiled coda (such as the old fashioned 
"£»-codeM is extremely effective, being able to describe ail data 
and methods of the new objects. However, it* remains large in 
size, and is thus less adi^pted to be used with implants having 
low memory capacity. The metalanguage specifies only the value 
of variables belonging to parent objects that are predctermtaed 
by the programmer. The volume of data is thereby extremely 
reduced as compared to the other cases. 
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Moet of data of an dinplant can be contained in a description 
in the form of a metalanguage, but the recourfle to a. precotrpiled 
code Bhould remain acceefiibLe for the integration with original 
obj ecta • 

In the eacamplea described here, the chosen language ia a 
metalanguage, >*hich gives a reduced size of the objects and a 
total independence from the programming language. On the other 
hand, it can only make reference to the basic objects of the 
programmer, without being able to uvaJce them directly ptagress. 
The lixEiitie are reached only whan a completely new concept 
will not be able to be integrated by the programmar. with the 
result that the development of the basic objects has to be 
extremely well released to avoid the too frequent occurrence of 
this type of incident that would impoae a traditional aoftware 
update of prograxrmera . 
EXAMPLE 1 

Qh-tRCt: N QMTNAIi FRBOUE^?CY 

The nominal f recjuency {also known as a base frequency) , 
which ia an essential parameter of all cardiac pacemakers, can be 
represented by an object daacribed in the following manner: 

1. ob-^ect number: 
a uni<5u© code is associated with the object, for example, eight 
characters (two letters for the manufacturer, four letters £or 
the object and two digits for the number of version) . This 
allows to choose a code both unique and easily decipherable- 
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2 - object AWCSgTOP ,; 

a number for this abject provideg the code of tha object 
ANCESTOR, tliat is the only ohjeet that already raeldes in this • 
case in the pragratriuer and allowg the prograirmer to uianaje all 
proeeoses of display, capture, printing and storing o£ a 
numerical value. This object inherits, of course, at a miiiiinuin, 
a niore general object that ie the CONNECTION ADMXNiaTRATOR . As 
it coacema a prograittming by predetermined stepes, the valuaa are 
coded in nuinher of Bteps. This datum occupies five characters. 

The neatt data provides the parametera of tha object 
ANCESTOR: 

geecriptiyig as^tsifncft {100 characters) 
tha numerical value at the display (for example, twenty 
characters of tesct for a total of a hundred characterE for twenty 
characters in five different languages) . 

(b) unit of moAHm-P. do characters) . 

(c) ValUflfl of the jtiinitnum, the najcimum and the 
nominal value (16 chajractera) : the limit is resident in the 
object ANCESTOR 3o 39 to prevent the capture of a numerical value 
out of the Itmita. These limita are updated by the jnaxliraim and 
the miniinum and tha nominal values replace the values previously 
present In the object during a call of a method of -placement to 
Che nominal" which inherit all prograOTtiable ohjeccs. The step 
increment can be defined as a constant . logarithmic, or inverse 
function value in order to accommodate to the various cases 
existing in pacemakers. 
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" g^fsr^ncg vifl<;^pw. (5 characters) ; Each datum to be 
displayed in one of the ecreena of the prograrmer, that can 
contain on^ or more windows. Each window is detined by the 
pacemalcer with at least a title, a tormat (one colmtm, two 
columns, etc.) and actions chat one can execute (displacement, 
call to a momentary reading or continuous reading oC the 
pacemaker, local menu, Qtc.) 

PoaitioTi In Mna reference window (5 characters): 
Thia profvidea coiuznn, tLeicrht, etc., that can auiwnarize in the 
form or a nuitiber to five digits: The first gives the column, the 
three following give an order of priority in relation to the 
others; the nucleus of acreen-monageiaent places them from high 
to low by order oC priority. 

The totality o£ the data for this object occupy 
therefore 56 characters in monolingual mode and 136 characters in 
a ml ti lingual mode. 
BXAMPIiB 2 

Qblect; RESPIRATOBV FRgntTPiwrv 

In the case of a pacemaker analyzing the respiratory 
frequency, the acquired data can be stored Cor periods of several 
hours, several days and even several months. 

The object can be described in metalanguage in the following 
manner (Those terms already described are not repeated except as 
noted) : 

U) number of oh-^f.rh {g characters) 

(3) object MtTRfiT'np {s characters) It concerns a curve 
generator in frequency as a function of time C(t) posseefiing a 
vertical scale and a horizontal scale, a formac oC data and a 
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display mode Uine^ miniicmin - raajcimuin, etc.), jnethads of pcale 
change, display zmd printing. Thisa object belongs to the objects 
residing in the programmer. 

The next data give the parametere of the object ANCESTOR: 
^a-^ desrcrintive sentenr'i^ (20 characters for each 
language, or loo charaetere In E language multilingual 
mode) : 

(^) unic of meaflure (lo eharactere) , 

format of rf^^Yr^ [s characters): continuation of 
numerical values (an integer) (8, 16, 24 or 32 bits), 
real, etc. This Corxnat is a resident object that 
inherits the object CONNBCTION ADMimSTRATOR so aa to 
render it capable to manage the transfer of data 
between the pacemalcGr and the progratmner . 
(d) time period separating each datimi, (4 characters) : 

period in millisecondB, coded by a four byte word allowing thus a 

dynamic range of tiirve of botwoen 1 ma and 1137 hours, 

^e) Yfirti.C?l fldale doflcripfcinn (12 characters) : Low 
value, high value, etep increment. 

(f) rafqrencfi wi^apy (5 characters) : same ae in the 
case of the nominal frequency, 

<S) Pftaitipn in the referenqfi winriot.? {5 characters) : 
as for the nomin;^l frequency, the display of the graph 
positions according to a certain order of priority; the 
number gf columns and the nuiribor of displayed eleaiente 
are taken into account by the window to grant to each 
the available maximum place: thus^ a window with one 
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dolumn containing only one curve displayB clie former on. 

all the available ovrface, a window with two columns 

and four curveo dieplaya each an a quarter oC the total 

surface, area etc. 
The totality at these datia occupiefi therefore 74 characters 
in moaolingual mode and 154 characters in a five language 
multilingual mode. 

One CBin thus describe in the aaine general xnanner all of the 
necaesary parameters for th« ftaneticaning of the pacemaker. 

In the case oZ a relatively complicated cardiac pacernaker, 
comprising for exanrple 20 curves stored in memory and 50 
prograirroable parameters, the total size oC objects is thus, in 
ttiultilingual mode, SO x 136 « 68C0 characters Cor parameter? and 
20 X 154 - 3060 eharactera for curves, for a total of 9880 
characters. To this it is necessary to add the block Liflt-o£- 
Objects that will be transitiitted to the programmer beforehand to 
perform the update, which is 70 x 8 ~ 540 bytes* 

The total size reserved to the staring of objects in the 
pacemaker reaches, therefore, approximately lOKb ±n the case of 
the most compXex (for exaxnple, a DDD rate responsive pacemaker of 
the moat recent generation^ . Advantageously, cheae eleruents can 
be easily introduced in a ROM circuit of the pacemaker, wluhout 
entailing over- consumption j so that this circuit is not 
activated^ 

One skilled in the art will appreciate that the present 
invention can be practiced by other than the dedcrihed 

etnbodiments ^ which are presented for purposes of illustration and 
not of limitation. 
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1. Abstract 

A syatem and methods for the automatic update of the 
software of an external progran»mer impiant is that ie used to 
program and eonfigures an active implantable medical device 
implant and acquire data obtained by the implant. The programmer 
cjompriflea aoftwajce compaeed of an aaaembly or sottware objects. 
The implant comprises a memory containing parajnetric datsi for the 
functioning of the implant and an assembly of software objects 
necessary Cor the runctioning of the prograwmer in connection 
with the aforementionea of parametric data, The programmer and 
Che implant communicate bi-directionally. The automatic updating 
preferably occurs by the programmer reading of the memory of the* 
implant, eotabliehing a liac of objectB that are found in the 
implant with their rcapective versions; coirparing the list to the 
objects (and their versions) that are in the programmer software, 
downloading from Che implant of those objects which are not found 
in the programmer software and adding these objects to the 
programmer software; and/or downloading from the implant those 
objects in the programmer software whose version is prior to the 
version of the object found iij the Implant, and to replace the 
programmer software objects with the more current version. 

2. Repreaentative Drawing 
None 
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